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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishikawa (U.S. 6.066,829) in view of Flint (U.S. 6.351,324). 

With respect to claims 1 and 3, Ishikawa discloses a laser marking system and 
method for printing a spot on an object, the method comprising reflecting an incident 
light beam (LM) by a starting angle to form a first reflected light beam (Fig. 3), varying 
the [starting] angle of reflection of the first reflected light beam by a pre-determined 
amount (by controllabiy rotating the first reflecting mirror 52 as shown by the double 
head arrow AA'), reflecting the first reflected light beam to form a second reflected beam 
(e.g., by reflecting the first reflected beam using the second reflecting mirror 54), varying 
the [starting] angle of reflection of the second reflected light beam (by controllabiy 
rotating the first reflecting mirror 54 as shown by the double head arrow BB'), and 
directing the second reflected beam to form a spot on an object (the beam reflected by 
the second reflecting mirror 54 being directed toward the workpiece W). 

With respect to claims 4 and 17, Ishikawa discloses a first mirror (52). a first 
actuator (X axis galvanometer 56) attached to the first mirror, a second mirror (54), a 
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second actuator (Y axis galvanometer 58) attached to the second mirror, and a 
controller (control 38) coupled to the first and second actuators (via electric cables 62, 
64), the controller controlling the first actuator to cause the first mirror to reflect an 
incident light beam by a starting angle of less than ninety degrees to form a first 
reflected light beam, the first actuator being operable to tilt the first mirror and vary the 
starting angle of reflection of the first reflected light beam by a predetermined amount, 
the controller controlling the second actuator to cause the second mirror to reflect the 
first reflected light beam to form a second reflected beam, the second mirror directing 
the second reflected beam to form a spot on an object, the second actuator being 
operable to tilt the second mirror and vary an angle of reflection of the second reflected 
light beam by a pre-determined amount (the respective swing angles of the first and 
second mirrors being predetermined by the X and Y-direction scanning control signals) 
(col. 7, lines 2-15). 

However, Ishikawa fails to explicitly teach the starting angle of the first and 
second reflected light beams being less than ninety degrees. 

Flint discloses an exposure apparatus using a pair of mirrors (polygon mirror 233 
and galvanomirror 252) for scanning the surface 270 in the X and Y-directions, wherein 
the start angle and deflecting angle is so controlled such that the X and Y-scanning is 
complete within the required exposure area. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to control the start angle of the mirrors in the device of 
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Ishikawa in the manner as taught by Flint for the purpose of limiting the exposed light 
beam within the required exposure area. 

Furthermore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to set the start angle of the incident light beam on the 
first and second mirrors at less than ninety degrees as claimed, since it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art. In re Aller, 105 
USPQ 233. 

With regard to claims 8-9, Ishikawa discloses the first and second mirrors (52 an 
54) scan the laser beam LM in the X and Y directions and the workpiece W being 
disposed flat on a horizontal plane. It is clear that the printing by the second reflected 
beam would be in a vertical and a horizontal direction if the object were disposed 
vertically with respect to the second reflected beam. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to appropriately arrange the object to be printed with 
respect to the incident exposure beam so as to have the exposure beam to scan 
horizontally and vertically, since it has been held that rearranging parts of an invention 
involves only routine skill in the art. In re Japikse, 86 USPQ 70. 

With respect to claims 6-7 and 10-11, Ishikawa discloses the claimed invention 
except for the first and second mirrors reflecting the respective incident light beam by 
sixty degrees and the angle of reflection of the first and second reflected light beam to 
be varied by less than 10 degrees. However, such reflecting angle would be set 
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optimally depending on the size of the printed area. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to set the reflecting 
angle of the laser beam as claimed, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

With respect to claim 16, Ishikawa discloses the power of the laser beam 
being controlled so as to form characters on the workpiece but does not explicitly 
teaches the laser source being a 10-Watt laser. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to use a laser source 
of appropriate power as claimed, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 
Ishikawa further teaches: 

• the second reflected light beam is configured to alter an optical characteristic of a 
spot on the object (col. 1 , lines 15-23), 

• wherein second reflected light beam comprises a printing beam (LM) and a print 
zone beam (LG), the printing beam forming symbols (e.g., alphanumerical 
characters) on the object, the print zone beam outlining a visually obsen/able 
zone of printing on the object (the laser guide beam LG guiding and delimiting 
the area to be printed). 
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• electronics (control 38) to control the actuators to move the first and second 
mirrors such that the second reflected beam is directed to a plurality locations on 
the object, 

• the actuators move the first and second mirrors to direct the second reflected 
beam to form at least one alphanumeric symbol on the object (Fig. 14). 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishikawa 
in view of Flint, as applied to claim 1 above, and further in view of Woeiki et al. (U.S. 
5,329,090). 

Ishikawa, as modified by Flint, discloses all the basic limitations of the claimed 
invention except for the print pixel on the object comprising a plurality of spots. 

Woeiki et al. discloses a laser marking device for printing alphanumeric or bar- 
code characters on a silicon wafer, each character is fornied of a plurality of pixels 
(macrogrids 60), each pixel comprising a plurality of dots (or dimples 57) (Fig. 6). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to print pixel on the object comprising a plurality of spots 
in the device of Ishikawa as taught by Woeiki et al. The motivation for doing so would 
have been to produce easily readable marking on the object as suggested by Woeiki et 
al. at col. 3, lines 24-27. 

4. Claims 18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishikawa in view of O'Brien et al. (U.S. 6,676,878). 
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Ishikawa discloses all the basic limitations of the claimed invention except for the 
movement of the object occurring during the scanning of the object by the second 
reflected beam. 

O'Brien et al. discloses in Fig. 7 a laser machining apparatus including a pair of 
galvanomirrors (60) for scanning the reflected light beam on the moving surface of the 
workpiece (12) (col. 5, lines 29-47). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Ishikawa to move the workpiece 
while scanning the light beam using a pair of galvanomirrors as taught by O'Brien et al. 
The motivation for doing so would have been to allow a large area to be exposed 
without scanning the light beam with a large deflecting angle. 

With respect to claims 20-23, Ishikawa discloses the claimed invention except for 
varying the angle of reflection of the respective first and second mirrors within 45 and 90 
degrees. However, such reflecting angle would be set optimally depending on the size 
of the printed area. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to set the reflecting angles by the first and second 
mirrors as claimed, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1-23 have been considered but are 
moot in view of the new grounds of rejection. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hal C. Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D. Meier can be reached on (571) 272-2149. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

HAI PHAM 
PRIMARY EXAMINER 

February 4, 2006 



